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4 


<110> 


APPLICANT 


Matsui , 


Ikuo 




















5 






Ishikawa, 


Kazuhiko 






















6 






Ishida, Hiroyasu 
























7 






Kosugi, Yoshitsugu 






















9 


<120> 


TITLE 


OF INVENTION: METHODS FOR MAKING AND USING A THERMOPHILIC 


10 






ENZYME AS 


A BETA - GL YCOS I DASE 


(AMENDED) 














12 


<130> 


FILE REFERENCE: 11059/002001 


















14 


<140> 


CURRENT APPLICATION NUMBER: 09/369, 735C 












15 


<141> 


CURRENT FILING DATE: 1999- 


-08- 


36 
















17 


<160> 


NUMBER OF 


SEQ 


ID NOS: 


9 




















19 


<170> 


SOFTWARE : 


FastSEQ 


for 


Windows 


Version 


4 . 0 












21 


<210> 


SEQ ID NO 


1 


























22 


<211> 


LENGTH: 1269 


























23 


<212> 


TYPE: 


DNA 




























24 


<213> 


ORGANISM: 


Pyrococcus horikoshii 
















26 


<220> 


FEATURE : 




























2 7 


<221> 


NAME/ KEY: 


CDS 


























28 


<222> 


LOCATION: 


(1) 


. . (1269) 






















3 0 


<400> 


SEQUENCE : 


1 


























J 1 


atg 


ccg 


ctg 


aaa 


ttc 


ccg 


gaa 


atg 


ttt 


etc 


ttt 


ggt 


acc 


gca 


aca 


tea 


48 




Met 


Pro 


Leu 


Lys 


Phe 


Pro 


Glu 


Met 


Phe 


Leu 


Phe 


Gly 


Thr 


Ala 


Thr 


Ser 




33 


1 










5 










10 










15 






35 


tec 


cat 


cag 


ata 


gag 


gga 


aat 


aat 


aga 


tgg 


aat 


gat 


tgg 


tgg 


tac 


tat 


96 


36 


Ser 


His 


Gin 


He 


Glu 


Gly 


Asn 


Asn 


Arg 


Trp 


Asn 


Asp 


Trp 


Trp 


Tyr 


Tyr 




37 










20 










25 










30 








39 


gag 


cag 


att 


gga 


aag 


etc 


ccc 


tac 


aga 


tct 


ggt 


aag 


get 


tgc 


aat 


cac 


144 


40 


Glu 


Gin 


He 


Gly 


Lys 


Leu 


Pro 


Tyr 


Arg 


Ser 


Gly 


Lys 


Ala 


Cys 


Asn 


His 




41 








35 










40 










45 










43 


tgg 


gaa 


ctt 


tac 


agg 


gat 


gat 


att 


cag 


eta 


atg 


acc 


age 


ttg 


ggc 


tat 


192 


44 


Trp 


Glu 


Leu 


Tyr 


Arg 


Asp 


Asp 


He 


Gin 


Leu 


Met 


Thr 


Ser 


Leu 


Gly 


Tyr 




45 




50 










55 










60 












47 


aat 


get 


tat 


agg 


ttc 


tec 


ata 


gag 


tgg 


age 


agg 


eta 


ttc 


cca 


gag 


gaa 


240 


48 


Asn 


Ala 


Tyr 


Arg 


Phe 


Ser 


He 


Glu 


Trp 


Ser 


Arg 


Leu 


Phe 


Pro 


Glu 


Glu 




49 


65 












70 










75 










80 




51 


aat 


aaa 


ttt 


aat 


gaa 


gat 


get 


ttc 


atg 


aaa 


tac 


egg 


gag 


att 


ata 


gac 


288 


52 


Asn 


Lys 


Phe 


Asn 


Glu 


Asp 


Ala 


Phe 


Met 


Lys 


Tyr 


Arg 


Glu 


He 


He 


Asp 




53 












85 










90 










95 






55 


ttg 


tta 


ttg 


acg 


aga 


ggt 


ata 


act 


ccc 


ctg 


gtg 


acc 


eta 


cac 


cac 


ttt 


336 


56 


Leu 


Leu 


Leu 


Thr 


Arg 


Gly 


He 


Thr 


Pro 


Leu 


Val 


Thr 


Leu 


His 


His 


Phe 




57 










100 










105 










110 








59 


act 


age 


cct 


etc 


tgg 


ttc 


atg 


aag 


aaa 


ggt 


ggc 


ttc 


ctt 


agg 


gag 


gag 


384 


60 


Thr 


Ser 


Pro 


Leu 


Trp 


Phe 


Met 


Lys 


Lys 


Gly 


Gly 


Phe 


Leu 


Arg 


Glu 


Glu 




61 








115 










120 










125 
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63 aac eta aaa cat tgg gaa aag tac ata gaa aag gtt get gag ctt tta 432 

64 Asn Leu Lys His Trp Glu Lys Tyr lie Glu Lys Val Ala Glu Leu Leu 

65 130 135 140 

67 gaa aaa gtt aaa eta gta get ace ttc aat gag ccg atg gta tac gta 480 

68 Glu Lys Val Lys Leu Val Ala Thr Phe Asn Glu Pro Met Val Tyr Val 

69 145 150 155 160 

71 atg atg gga tat eta acg get tat tgg ccc cca ttc att agg agt cca 528 

72 Met Met Gly Tyr Leu Thr Ala Tyr Trp Pro Pro Phe lie Arg Ser Pro 

73 165 170 175 

75 ttt aag gec ttt aag gta get gca aac ctg ctt aaa get cac gca att 576 

76 Phe Lys Ala Phe Lys Val Ala Ala Asn Leu Leu Lys Ala His Ala lie 

77 180 185 190 

79 gee tat gaa ctt ctt cat ggg aaa ttc aaa gtt gga ate gta aag aat 624 

80 Ala Tyr Glu Leu Leu His Gly Lys Phe Lys Val Gly lie Val Lys Asn 

81 195 200 205 

83 att ccc ata ata etc cca gcg agt gac aag gag agg gat aga aaa gee 672 

84 lie Pro lie lie Leu Pro Ala Ser Asp Lys Glu Arg Asp Arg Lys Ala 

85 210 215 220 

87 get gag aaa get gat aat tta ttt aac tgg cac ttt ttg gat gcg ata 720 

88 Ala Glu Lys Ala Asp Asn Leu Phe Asn Trp His Phe Leu Asp Ala lie 

89 225 230 235 240 

91 tgg agt ggg aaa tac aga ggg gta ttt aaa aca tat agg att ccc caa 768 

92 Trp Ser Gly Lys Tyr Arg Gly Val Phe Lys Thr Tyr Arg lie Pro Gin 

93 245 250 255 

95 agt gac gca gat ttc att ggg gtt aac tat tac acg gec age gaa gta 816 

96 Ser Asp Ala Asp Phe lie Gly Val Asn Tyr Tyr Thr Ala Ser Glu Val 

97 260 265 270 

99 agg cat act tgg aat cct tta aaa ttc ttc ttt gag gtg aaa tta gcg 864 

100 Arg His Thr Trp Asn Pro Leu Lys Phe Phe Phe Glu Val Lys Leu Ala 

101 275 280 285 

103 gat att age gag agg aag act caa atg gga tgg age gtt tat cca aaa 912 

104 Asp lie Ser Glu Arg Lys Thr Gin Met Gly Trp Ser Val Tyr Pro Lys 

105 290 295 300 

107 gga ata tac atg gee ctt aaa aaa get tec agg, tat gga agg cct ctt 96 0 

108 Gly lie Tyr Met Ala Leu Lys Lys Ala Ser Arg Tyr Gly Arg Pro Leu 

109 305 310 315 320 

111 tat att acg gaa aac gga ata gcg acg ctt gat gat gaa tgg aga gtg 1008 

112 Tyr He Thr Glu Asn Gly He Ala Thr Leu Asp Asp Glu Trp Arg Val 

113 325 330 335 

115 gaa ttc ata att caa cac etc caa tac gtt cat aag get ate gaa gac 1056 

116 Glu Phe He He Gin His Leu Gin Tyr Val His Lys Ala He Glu Asp 

117 340 345 350 

119 ggc ctg gat gta aga ggt tac ttc tat tgg tea ttt atg gat aac tac 1104 

120 Gly Leu Asp Val Arg Gly Tyr Phe Tyr Trp Ser Phe Met Asp Asn Tyr 

121 355 360 365 

123 gag tgg aaa gag ggg ttt ggg cct aga ttt ggc eta gtg gaa gtt gat 1152 

124 Glu Trp Lys Glu Gly Phe Gly Pro Arg Phe Gly Leu Val Glu Val Asp 

125 370 375 380 

12 7 tat caa ace ttc gag aga agg ccc agg aag agt get tac gta tac gga 12 00 
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128 


Tyr 


Gin 


Thr 


Phe 


Glu 


Arg 


Arg 


Pro 


Arg 


Lys 


Ser 


Ala 


Tyr 


Val 


Tyr Gly 


129 


385 










390 










395 










400 


131 


gaa 


att 


gca 


aga 


agt 


aag 


gaa 


ata 


aag 


gat 


qaq 


eta 


tta 


aag 


aga 


tat 


132 


Glu 


He 


Ala 


Arg 


Ser 


Lys 


Glu 


He 


Lys 


Asp 


Glu 


Leu 


Leu 


Lys 




Tvt 


J. J o 










405 










410 










415 




135 


ggc 


eta 


cca 


gaa 


ctt 


caa 


ctt 




















J. o o 


Gly Leu 


Pro 


Glu 


Leu 


Gin 


Leu 




















137 








420 


























I A C\ 

II u 


<210> SEQ ID NO: 


: 2 
























141 


<211> LENGTH: 423 
























1 A 0 
J. *± Z 


<212> TYPE: 


PRT 


























143 


<213> ORGANISM: 


Pyrococcus horikoshii 
















<400> SEQUENCE: 


2 
























J. *± O 


Met 


Pro 


Leu 


Lys 


File 


Pro 


VjIU 


Nec 


irne 


Leu 


Phe 


Gly Thr Ala 


Thr 


Ser 


1 /IT 
Ifl / 


1 








5 










10 










15 




J. *± o 


Ser 


His 


Gin 


T "1 j-v 

lie 


CjlU 


(jiy 


Asn 


Asn 


Arg 


Trp 


Asn 


Asp 


Trp 


Trp 


Tyr 


Tyr 


1 A Q 


















Z b 










30 






J. J VJ 


Glu 


Gin 


T "I a 

lie 


Gly 


Lys 


Leu 


Pro 


Tyr 


Arg 


Ser Gly 


Lys 


Ala 


Cys 


Asn 


His 


1 CI 

1 J 1 






j b 










40 










45 








1 CO 

IjZ 


Trp 


Glu 


Leu 


Tyr 


Arg 


Asp 


Asp 


lie 




Leu 


Met 


Thr 


Ser Leu Gly Tyr 






b 0 










55 










60 










j. j *± 


Asn 


7\ "I ■= 

Ala 


Tyr 


Arg 


Fne 


Ser 


lie 


(jIU 


Trp 


Ser 


Arg 


Leu 


Phe 


Pro 


Glu 


Glu 


1 cc 
1DD 


o b 










70 










75 










80 


1 JD 


Asn 


Lys 


Phe 


Asn 


Pin 
bill 


Asp 


A 1 -a 

J-\± a. 


IT 11" 


l v lcL 


Lys 


Tyr Arg 


Glu 


He 


He 


Asp 


J.D / 










85 










90 










95 




158 


Leu 


Leu 


Leu 


Thr 


Arg 


Gly 


He 


Thr 


Pro 


Leu 


Val 


Thr 


Leu 


His 


His 


Phe 


J. O ^ 








100 










105 










110 






160 


Thr 


Ser 


Pro 


Leu 


Trp 


Phe 


Met 


Lys 


Lys 


Gly Gly 


Phe 


Leu 


Arg 


Glu 


Glu 


X O X 






115 










120 










125 










Asn 


Leu 


Lys 


His 


Trp 


Glu 


Lys 


Tyr 


He 


Glu 


Lys 


Val 


Ala 


Glu 


Leu 


Leu 


XDj 




130 










135 










140 










164 


Glu 


Lys 


Val 


Lys 


Leu 


Val 


Ala 


Thr 


Phe 


Asn 


Glu 


Pro 


Met 


Val 


Tyr 


Val 


1 cc 
ID J 


145 










150 










155 










160 


166 


Met 


Met 


Gly 


Tyr 


Leu 


Thr 


Ala 


Tyr 


Trp 


Pro 


Pro 


Phe 


He 


Arg 


Ser 


Pro 


1 fi7 

ID / 










165 










170 










175 




168 


Phe 


Lys 


Ala 


Phe 


Lys 


Val 


Ala 


Ala 


Asn 


Leu 


Leu 


Lys 


Ala 


His 


Ala 


He 


1 £ Q 
lO " 








180 










185 










190 






170 


Ala 


Tyr 


Glu 


Leu 


Leu 


His 


Gly 


Lys 


Phe 


Lys 


Val 


Gly 


He 


Val 


Lys 


Asn 


171 






195 










200 










205 








172 


He 


Pro 


He 


He 


Leu 


Pro 


Ala 


Ser 


Asp 


Lys 


Glu Arg Asp Arg 


Lys 


Ala 


173 




210 










215 










220 










174 


Ala 


Glu 


Lys 


Ala 


Asp 


Asn 


Leu 


Phe 


Asn 


Trp 


His 


Phe 


Leu 


Asp 


Ala 


He 


175 


225 










230 










235 










240 


176 


Trp 


Ser 


Gly 


Lys 


Tyr 


Arg 


Gly 


Val 


Phe 


Lys 


Thr 


Tyr 


Arg 


He 


Pro 


Gin 


177 










245 










250 










255 




178 


Ser 


Asp 


Ala 


Asp 


Phe 


He 


Gly 


Val 


Asn 


Tyr 


Tyr 


Thr 


Ala 


Ser 


Glu 


Val 


179 








260 










265 










270 






180 


Arg 


His 


Thr 


Trp 


Asn 


Pro 


Leu 


Lys 


Phe 


Phe 


Phe 


Glu 


Val 


Lys 


Leu 


Ala 


181 






275 










280 










285 
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182 


Asp 


lie 


Ser 


Glu 


Arq 


Lvs 


Thr 


Gin 


Met 


Gly 


Trp 


Ser 


Val 


Tyr 


Pro 


Lys 


183 




290 










295 










300 










184 


Glv 


lie 


Tvr 


Met 


Ala 


Leu 


Lys 


Lys 


Ala 


Ser 


Ara 


Tvr 


Gly 


Arq 


Pro 


Leu 


185 


305 










310 










315 










320 


186 


Tvr 

A J A. 


lie 


Thr 


Glu 


Asn 


Glv 


He 


Ala 


Thr 


Leu 


Asd 


ASP 


Glu 


Trp 


Arq 


Val 


187 










325 










330 










335 




188 


Glu 


Phe 


He 


He 


Gin 


His 


Leu 


Gin 


Tyr 


Val 


His 


Lys 


Ala 


He 


Glu 


Asp 


189 








340 










345 










350 






190 


Gly 


Leu 


Asp 


Val 


Arg 


Gly 


Tyr 


Phe 


Tyr 


Trp 


Ser 


Phe 


Met 


Asp 


Asn 


Tyr 


191 






355 










360 










365 








192 


Glu 


Trp 


Lys 


Glu 


Gly 


Phe 


Gly 


Pro 


Arg 


Phe 


Gly 


Leu 


Val 


Glu 


Val 


Asp 


193 




370 










375 










380 










194 


Tyr 


Gin 


Thr 


Phe 


Glu 


Arg 


Arg 


Pro 


Arg 


Lys 


Ser 


Ala 


Tyr 


Val 


Tyr 


Gly 


195 


385 










390 










395 










400 


196 


Glu 


lie 


Ala 


Arg 


Ser 


Lys 


Glu 


He 


Lys 


Asp 


Glu 


Leu 


Leu 


Lys 


Arg 


Tyr 


197 










405 










410 










415 




198 


Gly 


Leu 


Pro 


Glu 


Leu 


Gin 


Leu 





















199 420 

201 <210> SEQ ID NO: 3 

202 <211> LENGTH: 57 
2 03 <212> TYPE: DNA 

204 <213> ORGANISM: Artificial Sequence 

206 <220> FEATURE: 

207 <223> OTHER INFORMATION: An upper primer designed to create the Ndel site. 

209 <400> SEQUENCE: 3 

210 taagaaggag atatacatat gccgctgaaa ttcccggaaa tgtttctctt tggtacc 57 

212 <210> SEQ ID NO: 4 

213 <211> LENGTH: 46 

214 <212> TYPE: DNA 

215 <213> ORGANISM: Artificial Sequence 

217 <220> FEATURE: 

218 <223> OTHER INFORMATION: A lower primer designed to create the BamHI site. 

220 <400> SEQUENCE: 4 

221 tttactgcag agaggatccc taatcctaaa gttgaagttc tggtag 46 

223 <210> SEQ ID NO: 5 

224 <211> LENGTH: 483 

225 <212> TYPE: PRT 

226 <213> ORGANISM: Pyrococcus horikoshii 
228 <400> SEQUENCE: 5 

22 9 Met Lys Phe Tyr Trp Gly Val Val Gin Ser Ala Phe Gin Phe Glu Met 

230 15 10 15 

231 Gly Asp Pro Tyr Arg Arg Asn He Asp Pro Arg Ser Asp Trp Trp Tyr 

232 20 25 30 

2 33 Trp Val Arg Asp Pro Tyr Asn He Lys Asn Asp Leu Val Ser Gly Asp 

234 35 40 45 

235 Leu Pro Glu Glu Gly He Asn Asn Tyr Glu Leu Tyr Glu He Asp His 

236 50 55 60 

237 Arg Leu Ala Lys Glu Leu Gly Leu Asn Ala Tyr Gin Leu Thr lie Glu 

238 65 70 75 80 
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239 


Trn 


Ser 


Arg 


He 


Phe 


Pro 


Cys 


Pro 


Thr 


Phe 


Asn 


Val 


Glu 


Val 


Glu 


Phe 


940 










85 










90 










95 




241 


Glu 


Arg 


Asp 


Asx 


Tvr 

x y x 


Glv 


Leu 


He 


Lys 


Lys 


Val 


Lvs 


He 


Glu 


Lvs 


Glu 










i 00 

X u u 










1 OR 

X \J O 










110 








His 


T.f^i i 

JJC u 


Glu 


Glu 


Leu 


Asp 


Lys 


Leu 


Ala 


Asn 


Gin 


Lys 


Glu 


Val 


Arg 


His 


OA A 






11 j 










XZ \J 










12 5 










Tvr 

iyr 


Leu 


A on 
riol 1 


V CI X 


T .01 1 
IjC ll 




Asn 


Leu 


Lys 


Lys 


Leu 


Gly 


Phe 


Thr 


Thr 


Phe 


O A C 

Z fl 0 




IjU 










1 J J 










X fx \J 










0 A 7 
Z fx / 


V Ct X 


Thr 
± 111 


T.01 1 


Asn 


His 


Gin 


Thr 


Asn 


Pro 


He 


Trn 
ix y 


He 


His 


Asp 


Pro 


He 


9/IQ 


1 ft O 










1 cn 
IjU 










1 cc 

X O O 










160 


zft y 


H~\ 11 

\JXU. 


1 111 


Arg 


vjj x y 




ir lie 


m n 

01 11 


Lys 


Al ^ 


Arg 


Ala 


i 1 w 


Gly 


Trn 
1 xy 


Val 


Asp 


OCA 










1 £ R 
ID J 










1 *7 n 

X / u 










175 




0 m 


nl 11 


Arg 


Th y~ 

1 I1X 


Tl ^ 
11c 


Tl ^ 

X X c 


m 11 

VJ7 X Li 


Phe 


Ala 


Lys 


Tvr 
iyx 


Ala 


Ala 


Tvr 
xyx 


Val 


Ala 


Trn 
1 ip 


0 c •*) 
zoz 








1 on 
loU 










lOJ 










1 Qfl 
1 J7 u 






OCT 
AJJ 


Lys 


XT 11" 


Asp 


Asn 


iyr 


Val 


ASp 


iyr 


Tm 


OCX 


Thr 

1 11X 


it lie 


A cin 
nop 


Glu 


Pro 


Met 








iyo 










zUU 










ZUD 








9cc 
ZOO 


V dl 


Th r 


Al ^ 


m n 

ox ll 


T .01 1 
IjC ll 


vjx y 


iyx 


Leu 


Ala 


Pro 


Tvr 
1 yx 


Val 


Gly 


Trn 
x x y 


Pro 


Pro 


n r /• 

zbb 




z 1 U 










91 c 

z 1 O 










0 0 n 
zzu 










9 R *7 

Z O / 


uiy 


11c 


Leu 


Asn 


IT X LV 


Co r 
OCX 


Al ^ 


Al 3 
ril ct 


T .vo. 
Xjy 0 


T .vo 
Xjy 0 


Val 


Tl R 
X X c 


He 


Asn 


Gin 


He 


0 c 0 
zoo 


zzo 










OTA 

ZjU 










Zjj 










0 a n 

Z fr U 


ZD!? 


val 


iila 


rll s 


A "I -a 
nld 


rl O 


A 1 -> 

M.X Ct 


iyr 


Asp 


Q 0 V 
OCX 


Tl a 
lie 


Lys 


Lys 


Jr lie 


Cpr 
OC X 


C ^ y- 

0 e 1 


Lys 


ZbU 










0 Zl C 
Z*i J 










Ten 
Z jU 










9CC 

ZOO 




Zgl 


Pro 


Val 


r*i 17 


val 


Tl 
lie 


Leu 


Asn 


T 1 & 
lie 


Tl fa 
lie 


jr X (J 


Al ^ 

nX ct 


Tvr 

iyr 


Pro 
riu 


Leu 


Asp 


Pro 










z 0 U 










ZDO 










9 *7 n 

Z / U 






Z D J 


A on 
noil 




OCX 


T ,VG 

xjy 0 


OCX 


Val 


Arg 


Ala 


Ala 


Glu 


Asn 


Tvr 
xyx 


Asp 


Leu 


Phe 


His 


O ZT /l 

zo4 






z / O 










0 a n 
z 0 u 










9 ft c: 
zoo 








OCR 

zoo 


Asn 


Arg 


Leu 


rflc 


Leu 


blU 


A 1 a 


Veil 


Asn 


Arg 


m v 
vjj x y 


Asn 


V ct 1 


ASp 


T .01 1 
Xje LL 


A cn 
nop 


9CC 
ZOO 




0 q n 










9Q[; 
z y j 










O U U 










26 7 


11c 


Thr 


Gly 


Glu 


xyx 


Thr 


Lys 


He 


Pro 


His 


He 


Lys 


Arg 


Asn 


Asp 


Tro 


O ZT Q 
ZOO 


"3 r» c 










1 1 n 

JlU 










1 r 

jl3 










O Z \J 


96Q 

Z O J 


Tl ^ 
11c 


01 y 


A en 
noli 


A en 
noli 


Tvr 

iyx 


Tvr 
iyx 


Thr 


Arg 


Glu 


Val 


Val 


Lys 


Tvr 
xyx 


Val 


Glu 


Pro 


97n 
z / U 




















jjU 










1 R 

j o 0 




2 71 


uy 0 




Glu 


Glu 


Leu 


Pro 


Leu 


He 


Thr 


Phe 


Val 


Glv 

oxy 


Val 


Glu 


Glv 


Tvr 


0*10 
z. / z 








J *± u 










-l/l C 
Oft 3 










350 






273 


Gly 


xyx 


Ser 


Gly 


Asn 


Pro 


Asn 


Ser 


Leu 


Ser 


Pro 


Asp 


Asn 


Asn 


Pro 


Thr 


on a 

z / ft 






^ R r 










360 










365 








275 


Sex 


Asp 


Phe 


Glv 


Trn 


Glu 


Val 


Phe 


Pro 


Gin 


Glv 


Leu 


Tvr 


ASP 


Ser 


Thr 


276 




370 










375 










380 










277 


Leu 


Glu 


Ala 


Ala 


Glu 


Tyr 


Asn 


Lys 


Glu 


Val 


Phe 


He 


Thr 


Glu 


Asn 


Gly 


278 


385 










390 










395 










400 


279 


He 


Ala 


Asp 


Ser 


Lys 


Asp 


He 


Leu 


Arg 


Pro 


Arg 


Tyr 


He 


He 


Asp 


His 


280 










405 










410 










415 




281 


Val 


Asn 


Glu 


Val 


Lys 


Lys 


Leu 


He 


Glu 


Asn 


Gly 


He 


Lys 


Val 


Gly 


Gly 


282 








420 










425 










430 






283 


Tyr 


Phe 


His 


Trp 


Ala 


Leu 


Thr 


Asp' 


Asn 


Tyr 


Glu 


Trp 


Ala 


Met 


Gly 


Phe 


284 






435 










440 










445 








285 


Lys 


He 


Arg 


Phe 


Gly 


Leu 


Tyr 


Glu 


Val 


Asp 


Leu 


He 


Thr 


Lys 


Glu 


Arg 


286 




450 










455 










460 










287 


He 


Pro 


Arg 


Arg 


Arg 


Ser 


Val 


Glu 


He 


Tyr 


Lys 


Lys 


He 


Val 


Met 


Glu 
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IFW16 



RAW SEQUENCE LISTING DATE: 05/09/2005 

PATENT APPLICATION: US/09/369 , 735C TIME: 16:52:44 

Input Set : D:\11059-002001.SEQ.txt 
Output Set: N:\CRF4\05092005\I369735C.raw 

4 <110> APPLICANT: Matsui, Ikuo 

5 Ishikawa, Kazuhiko 

6 Ishida, Hiroyasu 

7 Kosugi, Yoshitsugu 

9 <120> TITLE OF INVENTION: METHODS FOR MAKING AND USING A THERMOPHILIC 
10 ENZYME AS A BETA - GLYCOS I DASE (AMENDED) 

12 <130> FILE REFERENCE: 11059/002001 

14 <140> CURRENT APPLICATION NUMBER: 09/369, 735C 

15 <141> CURRENT FILING DATE: 1999-08-06 
17 <160> NUMBER OF SEQ ID NOS : 9 

19 <170> SOFTWARE: FastSEQ for Windows Version 4.0 



ERRORED SEQUENCES 



499 


<210> SEQ ID NO 


: 9 










500 


<211> LENGTH: 285 










501 


<212> TYPE: 


PRT 












502 


<213> ORGANISM: 


Artificial Sequence 


504 


<220> FEATURE: 












505 


<223> OTHER 


INFORMATION 


: Consensus 


507 


<400> SEQUENCE: 


9 










508 


Met 


Phe 


Pro 


Glu 


Phe 


Gly Gin 


Ser 


Gly 


509 


1 








5 










510 


Asp 


Asp 


Trp 


Trp 


Trp 


Val 


Asp 


Asn 


He 


511 








20 










25 


512 


Pro 


Glu 


Gly 


Asn 


Trp 


Glu 


Leu 


Tyr 


Asp 


513 






35 










40 




514 


Ala 


Tyr 


Arg 


He 


Glu 


Trp 


Ser 


Arg 


He 


515 




50 










55 






516 


Val 


Glu 


Leu 


Glu 


Leu 


Ala 


Asn 


Ala 


His 


517 


65 










70 








518 


Thr 


He 


Val 


Asn 


Leu 


His 


Thr 


Leu 


Pro 


519 










85 










520 


Gly 


Trp 


Leu 


Glu 


Arg 


Thr 


Val 


Glu 


Phe 


521 








100 










105 


522 


Ala 


Lys 


Phe 


Asp 


Asp 


Val 


Asp 


Trp 


Ser 


523 






115 










120 




524 


Val 


Leu 


Gly 


Tyr 


Leu 


Tyr 


Ser 


Gly 


Phe 


525 




130 










135 






526 


Ala 


Ala 


Lys 


Asn 


He 


Ala 


His 


Ala 


Ala 


527 


145 










150 








528 


Val 


Gly 


He 


He 


Tyr 


Asn Asp 


Pro 


Lys 



ft 



Phe Gin 


Phe 


Glu 


Met 


Gly 


Pro 


10 








15 




Gly Leu 


Val 


Ser 


Gly 


Asp 


Leu 








30 






His Ala 


Lys 


Leu 


Gly 


Leu 


Asn 






45 








Phe Pro 


Pro 


Thr 


Val 


Glu 


He 




60 










Tyr Arg 


He 


Leu 


Lys 


Pro 


Gly 


75 










80 


Asp Trp 


His 


Asp 


Pro 


He 


Arg 


90 








95 




Ala Lys 


Tyr 


Ala 


Ala 


Tyr 


Val 








110 






Thr Phe 


Asn 


Glu 


Pro 


Met 


Val 






125 








Pro Pro 


Gly 


Leu 


Ser 


Pro 


Glu 




140 










Tyr Asp 


He 


Lys 


Ser 


Lys 


Pro 


155 










160 


Asp Ala 


Ala 


Glu 


Phe 


Glu 


Ala 
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529 








165 






170 








175 


c *a r> 


He 


Gly 


Glu 


Pro Asp Trp He 


Gly 


Ma 4- 


Asn 


Tyr 


Tyr 


Thr Arg 


Val Val 


531 








180 




185 








190 




532 


Glu 


Leu 


Pro 


Gly Tyr Gly Leu 


Ser 


Pro 


Ser Asp 


Phe 


Gly Trp 


Glu Tyr 


533 






195 




200 










205 




534 


Arg 


Glu 


Gly Leu Tyr Asp Leu 


Ala 


Tyr 


Pro 


Tyr 


He 


Thr Glu Asn Gly 


535 




210 




215 










220 






536 


Thr 


Ala 


Asp 


Asp Pro Pro Tyr 


He 


Ser 


His 


Val 


Lys 


Ala He 


Glu Gly 


537 


225 






230 








235 






240 


538 


Asp 


Val 


Pro 


Gly Tyr Phe His 


Trp 


Ser 


Leu 


Thr 


Asp 


Asn Tyr 


Glu Trp 


539 








245 






250 








255 


540 


Ala Gly 


Glu 


Met Arg Glu Gly Leu 


Glu 


Val 


Asp 


Thr 


Lys Glu 


Arg Pro 


541 








260 




265 








270 




542 


Arg 


Ser 


Ala 


Val Tyr Arg Glu 


He 


Ala 


He 


Glu 


Leu Arg 




543 






275 




280 










285 





E--> 545/9 
E--> 5481 1 
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